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Evaluation of Insecticides for Protecting Arizona Cypress
(Cupressus arizonica) and One-Seed Juniper (Juninerus
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nerma) from attack by two bark beetles (Phloeosinus ). Spray

) and 0.06% bifenthrin (On and 0.19% permethrin (Permethrin

) were assessed on bolts (sections of logs) of Arizona cypress for their effectiveness in preventing Phloeosinus
cristatus 1d colonization. P. cristatus bro 1€ Arizo ypress control bolts. Bifenthrin
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in preventing successful Phloeosinus attack. In fact, no stud-
ies have been published on preventive treatments for any
Phloeosinus species. in the southwestern United States. Sec-
ond, the duration of efficacy for many of these preventive
sprays remains untested. In previous studies, Hall et al.
(1982) and Hastings et al. (2001) concluded that many of the
carbaryl-based products may have residual activity of any-
where from 3 to 27 months. Finally, because there are doubts
regarding the reregistration of carbaryl products, new insec-
ticides should be tested (Haverty et al. 1998).

We evaluated several preventive insecticide sprays to ad-
dress the issues associated with these regional and species
differences in insecticide performance (DeGomez et al.
200A)_ T 1ne purpose Of tnis sthay was 1o st e ‘€rmicacy ‘or

carbaryl (Sevin SL®, Bayer Environmental SClence Montvale,
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(N34°21.75", W111°25.72") between 1645 and 1707 m el-
evation (5,429 to 5,633 ft) from 14 June to 10 August 2004.
The efficacy of four preventive spray formulations was
tested: 0.19% permethrin with cellulose additive (Permethrin
Plus C®), 0.03% and 0.06% bifenthrin (Onyx®), and 2.0%
carbaryl (Sevin SL®). Bolts 1 m (3.3 ft) in length, with 7 to
20 cm (2.8 to 8 in) diameters, were cut from freshly felled
pole-sized Arizona cypress trees. Bolts were arranged in a
randomized block design; each block consisted of four treat-

ment bolts plus one_control bolt plagad-barizort2llviondha, v
ground with 0.25 m (0.83 [1) between the bolts and fresh h
tree slash surrounding the block. Treatment blocks (24 r
licates) were located next to existing roads with 50 m (165
perweeh'010ckS” 10 ensurd mar a stiicren mherdi ve
would be present in the vicinity of each block, we seleci
 bitenthnn’ starid contamning Arizona Cypress’ wiih epid
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study tested the efficacy of the following four preventive
spray formulatio

(Permethrin Plus bifenthrin (Onyx®),
and 1.0% carbaryl (Se m (4.13 ft) in length
and 7 to 20 ¢cm (2.8 to 8 in) in diameter were cut from freshly
felled pole-sized juniper trees. Bolts were arranged in the

same randomized block design previously described for the -

Arizona Cypress Experiment. The 24 treatment blocks were
located next to existing roads with 50 to 100 m (165 to 330
ft) between blocks. The stand contained evidence of elevated
lev of Phloeosinus beetles but not high tree mortality.
Beetles w tified as P. scopulorum neor
] as in the Arizona Cypress Ex-
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s and Juniper from Bark Beetles

for the =80% protection rate test was also <0.05, we con-
ducted one more test it the protection rate ' Jo.

We also analyzed data on the number of Phloeosinus gal-
leries present per 1000 cm” (160 in”) of bark surface area on
each bolt. First, we used a Kruskal-Wallis analysis of vari-

A. P. cristatus galleries on Arizona
cypress
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ance on ranks to determine if there were differences among
the treatments (a = 0.05) (Systat Software Inc. 2004). If the
overall analysis of variance was significant, we used Dunn’s
test to conduct pairwise comparisons of all treatment means
(a = 0.05) (Systat Software Inc. 2004).

RESULTS AND DISCUSSION

gallery densities were reduced 10-fold compared with the
controls. It is our opinion that under a natural setting (non-
baited live trees), these insecticide treatments would provide
sufficient protection.

The 2.0% carbaryl formulation tested in the Arizona Cy-
press Experiment had mixed results. Although it provided
<70% protection of the bolts (Table 1), it reduced gallery

density significantly compared with the control (Figure 1A).
The inadequate protection could have been caused by poor
bark coverage or penetration by the formulation we used; the
bark on the younger wood of Arizona cypress tree boles is

Arizona Cypress Experiment

This study exceeded the 60% criterion for test rigor; 100% of

the control bolts had P. cristatus galleries present (Table 1).

None of the insecticide treatments provided =90% protection smooth and waxy, which may have caused coverage prob-

(P < 0.001). The 0.06% bifenthrin treatment had a =80% lems. Plote(,tmn rates might b(, improved by adding spreaders

nrotection rate (P_=_0.084) and the 0.03% hifenthrin.pro- . .ed o
vided =70% protection (P = 0.071). The 0.19% pc‘[methrm

FAN suckers ‘w wis formulation.
The 1.0% carbaryl treatment in the onc-seed junip

‘(lli:;\nol 5"“1-31‘:-3 0% rC’Ubﬁfﬂ;’:“‘hbﬂ%‘x‘"“--h wlorprectian i ples 0% periment proviaed Zsuve protection (Table 2), but i
e 1B). = 0‘00'9)' All the ”e_almf’rf“s had lower densities of P- significantly reduce overall gallery density (Figu
] eristzucpdl crics compated witlaiiiie co.ntrol, but none of the These results prevent us from recommending 1.0%
spray treatments differed significantly from each other (Fig- sprays for prevention of Phloeosinus spp. attacks.
the re- ure 1A). One of‘the control bolts was most likely removed Questions still remain regarding the duration of
eyl for- from the study site by vandals. sidual activity of these treatments. Two percent carb:
S thres mulations have been shown to be effective for one
Gifison One-Seed Juniper Experiment beetle flight seasons in western bark beetle species
el In this experiment, 62.5% of the control bolts had P. scopu- 1977; Shea et al. 1984; Haverty et al. 1985; Wern
oy lorum neomexicanus gallencq thys. mmrmc our. ({L«'z rcrnrr—_ 1986). Envirnnmenta). factors. thar affect. the. hreake

rion foms: & wee Tlde@ File'u. UJ% and U.0bYe bitentirn’
‘and the 0.19% permethrm sprays all provided =90% protec-
tion (P = 0.691), and they had gallery densities lower than
the control (Figure 1B). The 1.0% carbaryl treatment had
=80% protection (£ = 0.161), but the gallery density for this
treatment did not differ from the control or any of the other
treatments (Figure 1B). Identification tags from two of the
bolts of the 0.03% bifenthrin, 0.06% bifenthrin, and the
0.19% permethrin and one bolt of the 2.0% carbaryl were lost
during the transport of the bolts from the field to Northern
Arizona University greenhouse complex.
The 0.06 and 0.03% bifenthrin, 0.19% permethrin, and
2.0% carbaryl (2.0% carbaryl only tested against P. cnstatus)
all performed well in terms of bark beetle attack
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extend for another yea

1 the boié Of a trée, e.g., suniight and air
widely from site to site and regionally.
) reported that the residual activity of
=nthrin (Onyx®), 2.0% carbaryl (Sevin
thrin (Permethrin plus C® with cellulose
d to ponderosa pine (Pinus ponderosa
s in northern Arizona was still effective
(Ips spp.) beetles 13 months after treat-
estimate for length of effectiveness for
‘methrin treatments would be one full
rht season, when sprays are applied just
 the spring. The residual activity may
, but we cannot predict the level of
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These results may have economic consequences when se- from attack by the western pine beetle (Coleoptera: Sco-
lecting which insecticide to use given that the base cost of lytidae). Journal of Economic Entomol :
using these insecticides is highly variable. We estimate that Hastings, F.L.. E.H. Holsten, P.1 :
=13 L (3.4 gal) of mixed insecticide would be used on indi- 2001. Carbaryl: A review of its use agambt bark bect]es in
vidual cypress or one-seeded juniper trees. The cost of the coniferous forests of North America. Environmental En-
insecticide to spray a tree would vary from $7. 0{} (U S. ) for tomology 30:803-810.
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Christopher J. Ha étaient présentes sur 62,5% des sections témoins de trone de
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